of an element having different numbers of neutrons in their nuclei—can be used to make a nuclear weapon. Not all combinations, however, are equally convenient or efficient The most common isotope, Pu-239, is produced. when the most common isotope of uranium, U-238, absorbs a neutron and then quickly decays to plutonium. It is this plutonium isotope that is most useful IB making nuclear weapons, and it is produced in varying quantities; in virtually all operating nuclear reactors.
As fuel in a reactor is exposed to longer and longer periods of neutron eradiation* higher isotopes of plutonium build up as some of the plutonium absorbs additional neutrons, creating Pu-240, Pu-241, and so on. Pu-238 also builds mp from a chain of neutron absorptions and radioactive decays starting from U-2311 Because of the preference for relatively pure Pu-239 fear weapons purposes, when a reactor is used specifically for creating weapons ptatoimim, the fuel rods are removed and the plutoniurn is separated fjomthem after relatively brief irradiation (at low "burnup"). The resulting ^weapops-grade'' plutonium is typically about 93 percent Pu-239. Such brief inadlatiomis quite Inefficient for power production, so in power reactors the feel is left i& the reactor much longer, resulting in a mix that includes more of ffifih^i^risptopes of phitonium O'reactor-grade" plutonium).
Use of reactor-grade ptutonium complicates bomb design for several First ^nd most important, Pu-240 has a high rate of spontaneous ftjeaiung lhat the plijtontum in the device will continually produce neutrons. Second, the isotope Pu-238 decays relatively , Itasfy. sipiicantly mcreasmg the rate of heat generation in the ciurn-241 (which results from the 14-year -241 and hence builds up in reactor-grade plutonium epfej^iy pjeaetxatiag gamma rays, increasing the radioactive fee material.
miimr flie plutoniurn core is initially sustain a chain reaction. Chemical Ihe plutonraai to higher than normal ia each fission bay© a higher probabil-c»ptog more fissions). In a well-designed Plutonium, a pulse of neutrons is optimal monpat but
